SUMMARY Jaw, blink and corneal reflexes, which all involve the trigeminal system, were recorded in 54 patients with multiple sclerosis; thirty-seven of these patients were classified as having definite multiple sclerosis and 17 as indefinite multiple sclerosis, according to Schumacher's criteria. The jaw reflex was abnormal less frequently than either of the other two reflexes, but in four cases it was the only abnormal reflex found. Testing a combination of two or three trigeminal reflexes did not yield a higher incidence of abnormalities than testing the blink or corneal reflex alone. Nine patients showed abnormal reflexes which were unexpected on the basis of clinical symptoms. The combined recordings demonstrate at least one abnormal reflex in 74% of the patients. The various types of reflex abnormalities reflect major damage to different parts of the trigeminal system and may therefore make an important contribution to the diagnosis of multiple sclerosis.
Recordings of the jaw, blink and corneal reflex provide information on electromyographic (EMG) per- formance at three different levels in the trigeminal system which extends from the most caudal brainstem area to the upper part of the midbrain. ' The afferent limb of the reflex loop whose performance is measured by the jaw reflex is thought to pass through the sensory root and the efferent limb through the motor root of the fifth nerve.23 Afferent nerve impulses in this reflex loop are related to the midbrain, probably to proprioceptive cells in the trigeminal mesencephalic nucleus which has collateral links with the motor nucleus in the pons. The blink reflex4 involves an early response (BR1) ipsilateral to the stimulated supraorbital nerve and a late bilateral response (BR2). The common afferent limb of the reflex loop in this case is formed by the sensory trigeminal root, while the facial nerve is the common efferent limb. The early response (BR1) is relayed centrally through an oligosynaptic arc in the pons. Afferent fibres for BR2 descend from the pons to the spinal trigeminal tract. Nerve impulses are conducted from the most caudal area of the spinal trigeminal nucleus through polysynaptic medullary pathways, running both ipsilaterally and contralaterally, to the stimulated side of the face, before making connections with the facial nuclei. These trigemino-facial connections are thought to pass through the lateral reticular formation lying medial to the spinal trigeminal nucleus.5 The corneal reflex travels along the long ciliary nerve and utilises trigemino-facial pathways closely related to BR2. 6 However, BR2 is conducted by a large fibre bundle of the supraorbital nerve while the small bundle of the long ciliary nerve mediates the corneal reflex.' Most studies on electromyographic (EMG) reflex recordings in multiple sclerosis concern blink reflex changes.8-"5 Two studies relate to jaw reflexes'6 '' while data about corneal reflex latencies have not been published previously.
The present study concerns latency changes in the jaw, blink and comeal reflexes in 54 multiple sclerosis patients and their relation to clinically observed brainstem changes. We have also investigated which reflex or combination of reflexes yields most information about the involvement of the trigeminal system in patients with multiple sclerosis. On clinical examination all definite multiple sclerosis patients showed brainstem signs, mostly in combination with other signs and symptoms. Nine out of the 17 indefinite patients (53%) showed clinical brainstem involvement. The brainstem signs and symptoms of our 54 patients could be assigned to the five clinical categories proposed by Kimura9 as follows: (a) mesencephalic (IIIrd, IVth cranial nerve, n = 4); (b) pontine (internuclear ophthalmoplegia Vth, VIth or VIIth cranial nerve, n = 10); (c) medullary (VlIIth, IXth, Xth cranial nerve, n = 4); (d) more than one level of brainstem involvement, (n = 19); (e) undetermined level, (n = 9). Eight patients had no brainstem signs or symptoms. The duration of the disease at the time of the electrophysiological study ranged from 6 months to 21 years (mean 5 5 years). In all patients, the neurological examination was followed immediately by the EMG recordings.
Methods
Our method for studying jaw reflexes has been reported in a previous publication. ' Briefly the answer to the first question is " no" and to the second one "yes". We will amplify on these two answers in this discussion. As will be seen from the results presented above (in particular 
